solers Walckenaer 1837 are erroneously placed in the genus Dysdera; the former is likely to be an oonopid and the latter a caponiid. In central Europe, Dysdera spiders prefer xerothermic forests, particularly sites enriched by calcium. All species probably have biennal life-cycles. The karyotype of males of seven species were examined, and diploid chromosome numbers were found to be extraordinarily variable, ranging from 9 (D. crocata) to 40 (D. longirostris). Karyotypes consist of holocentric chromosomes.
Spiders of the genus Dysdera (Dysderidae) are ground dwellers characteristic of xerothermic forests of the Mediterranean and adjacent areas. During the day, they shelter in gravel covered by organic material or under stones, and at night they search for woodlice, their principal prey (Cooke 1965) .
Comprising more than 240 species (Platnick 2007) , Dysdera is currently the largest genus in the family Dysderidae and one of the richest Palearctic spider genera. Interestingly, the vast majority of species appear to be endemic to only small areas of the Mediterranean region, and only nine representatives appear to have colonized central Europe after the last glacial period. Although the species diversity in this region is low, there has been much confusion concerning their identification because of the uniformity in both the shape and body color, similarity in external female genitalic features and the presence of sibling species (e.g., Deeleman-Reinhold & Deeleman 1988) .
A modern revision of the genus was initiated by Deeleman-Reinhold & Deeleman (1988) , focusing on species from the eastern part of the Mediterranean. The genus was redefined and divided into different species-groups. This paper revises central European species of the genus Dysdera, based mainly on analysis of material from the Czech Republic and Slovakia. We solve some nomenclatural problems and summarize data on the distribution, habitat preferences, phenology and karyotypes of the species. We recognize eight species representing five groups within central Europe: 
MATERIAL AND METHODS
Distributional data and habitat preferences were obtained by analysis of extensive material from collections and during our field work. Selected localities were visited mainly in the summers of [1999] [2000] [2001] [2002] [2003] [2004] [2005] . Vegetation of inspected localities was characterized following Chytrý et al. (2001) and Moravec (1995) .
Specimens were examined using a Nikon SMZ 645 stereomicroscope and an Olympus BX51 light microscope. Before examination, female vulvae were dissected and cleared in glycerol. The prosoma, chelicerae and bulbi of selected males were removed, placed on a stub, coated with gold and examined using a scanning electron microscope JEOL JSM 6400. To describe structures of the male pedipalp and the female vulva, we used the terminology of Arnedo et al. (2000) .
Phenology was studied both on selected localities and by processing data on labels of the revised material. Phenological observations were performed on data from the following localities: Rokštejn [49u199N, 15u439E] [42u079N, 23u209E] and Kranevo [43u209N, 28u029E] , Bulgaria (D. longirostris); and Kranevo, Bulgaria (D. taurica).
For the karyological analyses, the most appropriate ontogenetic stage was found to be the adult male shortly after molting, which occurs at the end of the summer in all species studied. Testes at this stage contained numerous dividing cells suitable for karyotypic analysis, namely spermatogonial mitoses as well as various meiotic stages. The chromosome preparations were obtained by the method described in Peká r & Krá l (2001 
Dysdera crocata species-group
Remarks.-This species-group was first recognized by Deeleman-Reinhold (1988) . Only one species of the group, D. crocata Koch 1838, has been found in central Europe. The other species, D. hamulata Kulczyń ski 1897 described from Slovakia (a junior synonym of D. maurusia Thorell 1873) probably does not occur in central Europe.
Dysdera crocata C.L. Koch 1838 Figs. 1-4, 17 Dysdera crocata C.L. Koch 1838:81, figs. 392-394; Doblika 1853:119; Becker 1896:316, plate 17, fig. 21; Chyzer & Kulczyński 1897:268, plate 10, fig. 41; Bö senberg & Strand 1906:118, plate 16, fig. 445; Simon 1910:320, fig. 9K; Simon 1914:95, 111; Kaston 1948:62, figs. 7-10; Locket & Millidge 1951:84, figs. 41A, 42B-C, E; Wiehle 1953:19, figs. 44-48; Charitonov 1956:24, fig. 8; Grasshoff 1959:217, fig. 10 ; .-Characters of central European Dysdera species, Dysdera crocata and D. ninnii groups. 1-4. Dysdera crocata, male, from Mikulov, Czech Republic; female from Nieuwpoort, Netherlands; 5-8. D. maurusia, male from Beni Sauda, Algeria; female from Maison Carrée, Algeria; 9-12. D. ninnii, male and female from Brtnice, Czech Republic; 13-16. D. dubrovninnii, male and female from Michalovce, Slovakia : 1, 5, 9, 13. Male prosoma, dorsal view; 2, 6, 10, 14. Bulbus; 3, 7, 11, 15 . Detail of distal division of bulbus; 4, 8, 12, 16 . Anterior diverticle of vulva. Scale bars 5 1 mm (prosomas), 0.1 mm (bulbi, vulvae). Legs: femora I-III spineless, femora IV usually with 1-3 dorsal spines. Tibiae III-IV dorsally spineless, ventrally with a pair of apical spines and usually with 1-2 additional spines. Bulbus (Figs. 2, 3 ): distal division narrower than tegulum, incurved, with pronounced posterior apophysis on flexion. Posterior apophysis not fused to tegulum. Arch-like ridge on apical part of bulbus without any apophysis. Vulva (Fig. 4) : spermatheca proximally situated, wide, equally incurved. Dorsal arch rectangular. Neck connecting spermatheca with ventral wall of copulatory bursa with prominent frill in retroventral view. For detailed description see Deeleman-Reinhold & Deeleman (1988) .
Remarks.-This species has been described several times under different names from various parts of the world. Cooke (1967) suggested that Dysdera magna Keyserling 1877, described from Brazil and reported also from Uruguay (Díaz & Sá ez 1966) and D. australiensis Rainbow 1900 from Australia, are both junior synonyms of D. crocata. However, this synonymy was not definitive and not accepted [see Platnick (2007) ]. We checked the genital morphology of the type specimens of these two species and found them to be morphologically identical with D. crocata.
Furthermore, after examination of the relevant collections from Australian museums, we were unable to locate any species other than D. crocata. Díaz & Sá ez (1966) reported a different chromosome number (2n L 5 9) from a population from Uruguay identified as D. magna. This population might represent a cryptic species introduced to South America together with D. crocata. The synonymies of D. balearica Thorell 1873 and D. coerulescens Koch 1874 with D. crocata are based on the conjectures published by Simon (1914) . Even though they have never been accurately argued they are currently accepted (Platnick 2007 ). Both species were described after comparison with true D. crocata (Thorell 1873; Koch 1874) . Unfortunately the deposition of the type material of these two species, necessary for conclusive confirmation or rejection of synonymy, is unknown. A female identified as D. crocata illustrated in Planet (1905) resembles D. longirostris due to the remarkably elongate chelicerae.
Karyotype.-Analysis of male meiotic division indicated the sex chromosome system X0 in all specimens. Remarkable variation was found in the number of autosomal pairs. Males from Bulgaria and South Africa exhibited four, those from Turkey five, and those from the Canary Islands and Portugal six autosomal pairs (Fig. 17) .
Habitat.-In central Europe D. crocata occurs only in relatively dry, synanthropic, or semisynanthropic and adjacent habitats.
Distribution.-This species has been found on all continents except for Antarctica. In central Europe, its distribution is usually limited to urban areas. This species is new for the Czech Republic. Maps of occurence in other European countries can be found in Deltshev et al. (2003: map 15 ) (Serbia), Ribera et al. (1989: fig. 1 ) (Spain), Romano & Ferrá ndez (1983: map 4) (Spain, province Navarra), Gajdoš et al. (1999: map Dysdera hamulata: SLOVAKIA: male holotype, Vranov nad Topľou (48u539N, 21u419E) (locality possibly in error, see below) (repository unknown, not examined).
Other material examined.-ALGERIA:
Diagnosis.-In contrast to the otherwise similar D. crocata, this species is smaller and the lateral margins of the cephalic part of carapace are not distinctly parallel; in males the arch-like ridge on the apical part of bulbus is elongated to a hook-shaped apophysis; in females the neck connecting the spermatheca with the ventral wall of the copulatory bursa is without a frill.
Description.-Carapace ( Legs: femora I-II spineless, femora III sometimes with 1, femora IV usually with 2-5 dorsal spines. Tibiae III-IV dorsally spineless, ventrally with a pair of apical spines and usually with 1-2 additional spines. Bulbus (Figs. 6, 7): distal division narrower than tegulum, incurved, with pronounced posterior apophysis on its flexion. Posterior apophysis not fused to tegulum. Arch-like ridge in apical part of bulbus elongated to hook-shaped apophysis. Vulva ( Fig. 8 ): spermatheca proximally situated, wide, equally incurved. Dorsal arch rectangular. Neck connecting spermatheca with ventral wall of copulatory bursa basally robust, without frill. For detailed description see Thorell (1873) .
Remarks.-The original description of D. maurusia is insufficient, as it lacks any drawings (Thorell 1873) . Simon (1914) synonymized it with D. crocata without examining the type material, and this synonymy is still accepted [see Platnick (2006) ]. Thorell's syntypes comprise a single male and two females. Both females belong to the same species. Since the species diversity of crocata group in northern Algeria is enormous, the pairing of these females with the male is not definite. The male corresponds with the description of D. hamulata Kulczyński 1897. Moreover the apical portion of the bulbus is identical in every detail with the detailed drawing of D. hamulata in Chyzer & Kulczyń ski (1897) Distribution.-This species is known from northern Algeria. The record from Slovakia ) is based on the reference in Chyzer & Kulczyński (1897); we consider this record referring to a single male doubtful. This species has never been found again despite an intensive search all over Slovakia (cf. . Furthermore, we failed to find this species at the only locality mentioned in Chyzer & Kulczyń ski (1897), Vranov nad Toplˇou. It appears that the type material of D. hamulata was mislabeled. The drawing of this species in Drensky (1938) does not seem to be based on material from Bulgaria (see Remarks). The material labeled with an American locality (see Material examined) is probably also from north Africa because it contains not only D. maurusia but also another species belonging to the crocata group, the species-group which is exclusively restricted to northern Africa and closely adjacent regions.
Dysdera ninnii species-group
Remarks.-This species-group was first recognized by Deeleman-Reinhold (1988 Diagnosis.-Dysdera ninnii is very similar to several species that are restricted to the Balkan and Apennine Peninsula. For diagnosis see Deeleman-Reinhold & Deeleman (1988) . From other central European species, except for D. dubrovninnii, it differs by smooth carapace with rounded pits.
Description.-Carapace (Fig. 9) : carapace 3.2-3.9 mm long, smooth, with rounded pits, darkly ferruginous, gibbous. Margins indented. Lateral margins of cephalic region convergent. Chelicerae (Figs. 9, 24 ): basal segment length/ carapace length 5 0.37. Dorsal sides of basal segments straight, smooth, covered with piligerous pits. Groove slightly elongated (length of groove/basal segment length 5 0.52), equipped with three small close teeth in basal third. Basal cheliceral tooth . median cheliceral tooth . distal cheliceral tooth. Fangs elongated (fang length/carapace length 5 0.35), thorn-shaped. Legs: femora spineless. Tibiae III-IV dorsally spineless, ventrally usually with only a single apical spine. Bulbus (Figs. 10, 11 ): distal division with simply incurved lateral sheet projection and with flagellum. Apex with short subapical tooth. Vulva (Fig. 12) : spermatheca almost as wide as dorsal arch. Dorsal arch wider than long. For detailed description see Deeleman-Reinhold & Deeleman (1988) .
Remarks.-The oldest name related probably to this species is D. hombergi. Scopoli (1763) described this species as a spider with a shiny punctate carapace and shiny yellow legs. This is in contradiction with the appearance of any species of the genus Harpactea Bristowe 1939 for which this name is erroneously used [see also ]. From all dysderid species occuring in the type locality ''Carniola'' (an ancient province in Slovenia), the type description fits two species, D. ninnii and D. dubrovninnii. The latter species is very rare in this region, and it is likely that Scopoli described D. ninnii. However, his type material is probably lost; thus a definitive resolution of its identity is not possible. Therefore, we hereby designate Aranea hombergi as a nomen dubium.
We consider the synonymy of D. pavesii with D. ninnii (Platnick 2007) to be doubtful. In Italy, at the type locality of D. pavesii, several closely related species of the ninnii group occur. Thorell (1873) described this species based on material provided by G. Canestrini five years after Canestrini had described D. ninnii. Thus, Thorell was presumably aware of the existence of D. ninnii.
A drawing of the bulbus in Schult (1983) and perhaps also in Simon (1914) , both attributed to D. ninnii, probably represents an undescribed species from Corsica.
Karyotype.-The male karyotype is composed of seven pairs of autosomes and a single X chromosome (Fig. 18) . The sex chromosome system is thus X0.
Habitat.-In the Czech Republic and Hungary this species occurs in xerothermic forests on slopes (e.g., plant communities Carpinion and Quercion pubescenti-petraeae), in bushes (e.g., Berberidion) and in the shaded parts of rocky steppes (e.g., Festucion valesiacae). It is also common in semi-ruderal habitats, especially in the surroundings of ruins (particularly castle ruins) overgrown by bushes. In Croatia and Slovenia it occurs in lowland Carpinus and planted Pinus forests as well as in mountain Picea, Fagus sylvatica, and Pinus nigra forests.
Phenology.-Mating takes place from April to June, eggs are laid in June and July. Spiderlings disperse from maternal silk retreats from August to September. The spiders mature in autumn of the following year, overwinter as adults, and mate the next spring. Thus this species has a biennial life-cycle.
Distribution.-Dysdera ninnii is also known from the northwestern part of the Balkan Peninsula and northeastern Italy. In Slovenia and Croatia it occurs sympatrically with D. dubrovninnii (syntopical localities: Bač, Bepše pri Logatcu, Paklenica, Planina, Plitvička jezera, Postojna, Š ibenik). The record from southern France (Simon 1914) remains to be confirmed. The northern border of its distribution runs through the Czech Republic and Slovakia, where it occurs only in the Pannonian region (Fig. 26) .
The distribution maps were published by Deeleman-Reinhold & Deeleman (1988:260, map 7 ; for the whole area), Drensky (1938:14, map 2;  for the entire area, partly based on misidentifications), Deltshev et al. (2003:251, map 19 , for Serbia), Gajdoš et al. (1999: map 200 , for Slovakia, together with undistinguished D. dubrovninnii), and Buchar & Rů -žička (2002:205 , for the Czech Republic). The map of D. punctata in Gajdoš et al. (1999: map 210) probably also refers to this species. Diagnosis.-This is the only central European species of Dysdera that possesses dorsoventrally flattened cheliceral fangs. It is further distinguished from D. ninnii by the smaller body, lighter coloration, less gibbous carapace with no indented margins, and by the shape of the bulbus (e.g., lateral sheet apophysis missing, doubly incurved lateral sheet), and endogyne (narrower spermatheca).
Dysdera dubrovninnii
Description.-Carapace (Fig. 13) Remarks.-Dysdera dubrovninnii was based on material from the countries of the former Yugoslavia and from northern Albania. Therefore, the discovery of this species in central Europe was unexpected.
Karyotype.-The male karyotype is composed of eight pairs of autosomes and a single sex chromosome (Fig. 19) . Details of the male meiotic division indicated the sex chromosome system X0.
Habitat.-In central Europe, the habitats of D. dubrovninnii are similar to that of D. ninnii. It occurs on bed-rocks rich in minerals within xerothermic natural (Quercus spp., Carpinus betulus, rarely Fagus sylvatica) or planted forests (e.g., Pinus sp.). In the Balkan Peninsula it occurs in a wide range of elevations (from planted pine forests on the seashore to mountain beech forests). In southwestern Balkan (Slovenia and Croatia), where this species cooccurs with D. ninnii, it prefers marginal habitats such as villages, stony debris in cold chasms, steppes, alpine grasslands and mountain Pinus mugo bush. In comparison with D. hungarica it occurs on relatively more humid and more shaded habitats as evident from syntopic occurrence in Vinnianský hradný vrch hill in Slovakia.
Phenology.-Similar to that of D. ninnii in central Europe.
Distribution.-This species has been previously known only from the countries of the former Yugoslavia (Croatia, Slovenia, southern Montenegro) and from northern Albania (Deeleman-Reinhold & Deeleman 1988). Recently, it has been discovered in Romania and the eastern part of Slovakia, but erroneously identified as D. ninnii (e.g., Thomka 1997) . The distribution of D. dubrovninnii and D. ninnii do not overlap in the northern part of central Europe (Fig. 26) . In contrast, they occur sympatrically but rarely in the same localities in the northwest part of the Balkan Peninsula (syntopic localities in Slovenia: Bač, Bepše pri Logatcu, Postojna, Planina; Croatia: Paklenica, Plitvička jezera, Š ibenik). Since D. dubrovninnii presumably dispersed to central Europe from northwestern Balkans, it is likely to also occur in Hungary. It probably also occurs in southeastern Poland and westernmost Ukraine, since the known localitions in eastern Slovakia are close to the Polish and Ukrainian borders. A distribution map was published by Deeleman-Reinhold & Deeleman (1988: 261, map 9) . The map of D. ninnii in Gajdoš et al. (1999: map 200) partially refers to this species.
Dysdera longirostris species-group
Remarks.-Deeleman-Reinhold (1988) first established this species-group. Three species of the group are known from central Europe. Although they can be relatively easily distinguished, much confusion exists in the literature. Konya, Turkey. 27, 31, 35, 39. Male prosoma, dorsal view; 28, 32, 36, 40. Bulbus; 29, 33, 37, 41 . Detail of distal division of bulbus; 30, 34, 37, 41 . Anterior diverticle of vulva. Scale bars 5 1 mm (prosomas), 0.1 mm (bulbi, vulvae). redrawn after Chyzer & Kulczyń ski 1897) ; Charitonov 1956:26, fig. 17; Loksa 1969:78, figs. 53A-C; Polenec 1985:103, fig. 8 ; Deeleman-Reinhold & Deeleman 1988:168, figs. 60-65; Heimer & Nentwig 1991:44, fig. 96; Dunin 1992:64, fig. 9 is characterized by the convergent lateral anterior margins of the carapace, the bulbus is characterized by a robust tegulum and the presence of a finger-like lateral sheet apophysis, and the vulva is characterized by two parallel chitinized bands on the ventral wall of the copulatory bursa.
Dysdera hungarica
Description.-Carapace (Fig. 27 ): carapace 2.5-3.4 mm long, slightly wrinkled, shiny, dark brown to ferruginous, dorsoventrally flat. Lateral margins of cephalic part convergent. Chelicerae (Fig. 27 ): basal segment elongate (basal segment length/carapace length 5 0.53). Inner margin straight, dorsal side convex, smooth with sparse small hairy pits. Groove elongated (length of groove/basal segment length 5 0.73), equipped with three small teeth in basal half. Median cheliceral tooth . basal cheliceral tooth . distal cheliceral tooth. Median cheliceral tooth close to basal tooth. Fangs elongated (fang length/carapace length 5 0.52), thorn-shaped. Legs: femora spineless. Tibiae III-IV dorsally spineless, ventrally with a pair of apical spines and usually with a single additional spine. Bulbus (Figs. 28, 29) : tegulum wider than distal division. Apical part of distal division with relatively large, parallel finger-like lateral sheet apophysis. Vulva (Fig. 30) : spermatheca straight, lateral parts almost as thick as medial part. Dorsal arch slightly wider than long. Ventral wall of copulatory bursa with paired, large, parallel chitinized bands. For detailed description see Deeleman-Reinhold & Deeleman (1988) .
Remarks. -Miller (1971) erroneously attributed this species to D. longirostris. Among his papers, we found unpublished drawings of the same specimen in different views that enabled us to determine these specimens unambiguously as D. hungarica.
Karyotype.-The male karyotype is composed of eight pairs of autosomes and a single sex chromosome (Fig. 20) . Analysis of male meiotic division confirmed an X0 sex chromosome system.
Habitat.-Sexual populations occur in xerothermic forests (Quercus spp., Carpinus betulus, monocultures) on bed-rocks rich in minerals. It also occurs on semirural habitats around old ruins of buildings, such as castle ruins overgrown by bushes. We noted considerable ecological plasticity of parthenogenetic clones. They occur in the same habitats as sexual populations, especially semirural woods and bushes, often with liana Hedera helix on the ground, and often within cities. Moreover they can occur on aforested habitats, such as wetlands with Phragmites australis, salt marshes, wet meadows, agroecosystems (orchards, vineyards). Low abundances are characteristic for the clones in such habitats.
Phenology.-Similar to D. ninnii.
Distribution.-Distribution of the nominate subspecies stretches from the Caucasus and Crimea to the Balkan Peninsula (Romania, Bulgaria) and central Europe (Hungary, Czech Republic, Slovakia, Austria). It reaches as far south as Bulgaria and Yugoslavia, and as far north as the Czech Republic and Slovakia. The subspecies D. hungarica subalpina is known from north Caucasus (North Osetia); D. hungarica atra from Georgia and Azerbaijan (Dunin 1992) . Moreover, geographic parthenogenesis is present in this species (Deeleman-Reinhold 1986; Gruber 1990 ). In the eastern part of the distribution only sexual populations are found, while in the western part only thelytokous clones occur. The clones are characterized by isolated localities (e.g., Prague-Ruzyně). The transient zone between sexual and thelytokous forms runs through Slovakia and Hungary, specifically through Rimavská Sobota and Eger. Due to the fact that determination of members of the genus Dysdera is usually based on the morphology of the male copulatory organ, D. hungarica is largely overlooked in the western part of its distribution. Diagnosis.-This species is very similar to D. hungarica, from which it differs by the smaller body, less smooth and more hairy carapace and dorsal side of basal cheliceral segment; males differ by the smaller and more protruding finger-like lateral sheet apophysis; females differ by the dorsal arch being remarkably wider than long and by the paired chitinized bands on the ventral wall of the copulatory bursa being narrow and anteriorly convergent.
Description.-Carapace (Fig. 31) : carapace 2.3-3.4 mm long, slightly wrinkled, ferruginous, dorsoventrally flat. Lateral margins of cephalic part convergent. Chelicerae (Fig. 31) : basal segment elongated (basal segment length/carapace length 5 0.58). Inner margin of basal segment straight, dorsal side convex, with relatively dense small hairy pits. Groove elongated (length of groove/basal segment length 5 0.72), with three small teeth in basal half. Median cheliceral tooth . distal cheliceral tooth . basal cheliceral tooth. Median cheliceral tooth close to basal cheliceral tooth. Fangs elongated (fang length/carapace length 5 0.50), thorn-shaped. Legs: femora spineless. Tibiae III-IV dorsally spineless, ventrally with a pair of apical spines and usually with 1-3 additional spines. Bulbus (Figs. 32, 33 ): tegulum wider than distal division. Apical part of distal division with protruding finger-like lateral sheet apophysis. Vulva (Fig. 34 ): Medial part of spermatheca thicker than lateral parts. Dorsal arch wider than long. Ventral wall of copulatory bursa with paired, narrow, anteriorly convergent chitinized bands. For detailed description see DeelemanReinhold & Deeleman (1988) .
Karyotype.-The karyotype of the sole male examined consists of 20 chromosomes (Fig. 21) . Analysis of male meiotic division revealed a sex chromosome system of X0. Moreover, one large and two small autosomes form a trivalent during meiosis (Fig. 43) .
Habitat.-Dysdera adriatica occurs in various xerothermic forests and shrubland, mainly with dominant Carpinus betulus, Fagus sylvatica, Quercus cerris or Pinus nigra.
Phenology.-Similar to that of D. ninnii. Distribution.-This species occurs in the northwestern regions of the Balkan Peninsula (together with D. ninnii it is the most common species in Slovenia and north-western Croatia) and in the Austrian southern Alps. Since D. adriatica occurs in westernmost Slovenia and southernmost Austria, it is expected to also occur in northeastern Italy. Distribution Diagnosis.-Dysdera longirostris is very similar to D. hattusas Deeleman-Reinhold 1988, a species endemic to northern Turkey. Among central European species it is characterized by the extremely elongated chelicerae. From D. hungarica and D. adriatica, the males can be further distinguished by the slender tegulum, and the medially curved finger-like lateral sheet apophysis; the females by the high, distally situated spermatheca, and by the distinct arcuate dorsal arch with the posterior extremities remarkably curved laterally.
Description.-Carapace (Fig. 35) : carapace 3.0-3.8 mm long, wrinkled, shiny, dark brown to ferruginous, remarkably dorsoventrally flat. Lateral margins of cephalic part convergent. Chelicerae (Fig. 35) : basal segment very elongated (basal segment length/carapace length 5 0.67). Inner margin straight, dorsal side convex, slightly wrinkled, shiny, with sparse, small hairy pits. Groove very elongated (length of groove/basal segment length 5 0.87), with three small teeth in basal quarter. Median cheliceral tooth . distal cheliceral tooth . basal cheliceral tooth. Teeth equally distant. Fangs very elongated (fang length/carapace length 5 0.77), thorn-shaped. Abdomen: in males, book lung opercula and margins of spiracles heavily sclerotized. Legs: femora spineless. Tibiae III-IV dorsally spineless, ventrally with a pair of apical spines and usually with 1-2 additional spines. Bulbus (Figs. 36, 37) : tegulum slightly wider than distal division. Apical part of distal division with relatively long, medially curved finger-like lateral sheet apophysis. Vulva (Fig. 38 ): spermatheca high, in respect to dorsal arch distally situated. Dorsal arch distinctly arcuate, with posterior extremities curved laterally. For detailed description see Deeleman-Reinhold & Deeleman (1988) .
Karyotype.-The male karyotype is composed of 40 chromosomes (Fig. 22) . The sex chromosome system is uncertain.
Habitat.-Dysdera longirostris occurs in various xerothermic forests and shrublands, often semirural ones, mainly with dominant Carpinus betulus, Fagus sylvatica, Quercus sp., or Pinus sp.
Phenology.-Similar to that of D. ninnii. Distribution.-This species occurs in the Balkan Peninsula, northwestern Turkey, and Crimea. The northern border of its distribution runs through north Hungary and Romania. All records from Slovakia (Gajdoš et al. 1999: map 190) are erroneous. However, its occurence in the warmest parts of southern Slovakia, especially in the surroundings of Slovenské Nové Mesto, is possible. Distribution maps have been published by Deeleman-Reinhold & Deeleman (1988: 258, map 2) , and Deltshev et al. (2003: 250, map 18, for Serbia) .
Dysdera lata species-group
Remarks.-This species-group was first recognized by Deeleman-Reinhold (1988) . In central Europe, the lata group is represented by a single species, D. taurica. Dysdera taurica Charitonov 1956 Figs. 23, 39-42 Dysdera taurica Charitonov 1956 Tyschenko 1971:71, fig. 103; DeelemanReinhold & Deeleman 1988:208, figs. 208, 215; Heimer & Nentwig 1991:44, fig Diagnosis.-Dysdera taurica is the only central European Dysdera species possessing dorsal spines on tibiae III and IV and one of two species (with D. lantosguensis) possessing a concave mediodorsal margin of the basal cheliceral segment. It is very similar to members of the lata group, especially D. westringi Pickard-Cambridge 1872, D. lata Wider 1834 and D. spinicrus Simon 1882, which are restricted to the Mediterranean region, mainly the Near East. From these species the males of D. taurica are recognized by presence of three teeth on the apical lobe (crest) of the bulbus, and the females by the shape of the dorsal arch of the anterior diverticulum.
Description.-Carapace (Fig. 39) : carapace 3.4-5.9 mm long, strongly wrinkled/foveated, dark brown-red to ferruginous, gibbous. Lateral margins of cephalic part parallel. Chelicerae (Fig. 39) : basal segment slightly elongated (basal segment length/carapace length 5 0.40). Dorsal side and inner margin concave, smooth, covered with dense, short hairs and several long hairs. Groove elongated (length of groove/basal segment length 5 0.52), with three small teeth in basal half. Basal cheliceral tooth . median cheliceral tooth . distal cheliceral tooth. Teeth equally distant. Fangs elongated (fang length/ carapace length 5 0.34), thorn-shaped. Legs: femora I-II spineless, femora III usually with 1, femora IV are usually with 5-6 dorsal spines. Tibiae III-IV dorsally with 1 or more spines, ventrally with a pair of apical spines and usually with 2-4 additional spines. Bulbus (Figs. 40, 41 ): tegulum long, distal part contracted. Distal division apically with a lateral lobe and a spine. Lateral lobe with three ridgelike teeth. Vulva (Fig. 42) : spermatheca thin, the extremities dilated. Dorsal arch wider than high. For detailed description see DeelemanReinhold & Deeleman (1988) .
Remarks.-Dysdera taurica has, for a long time, been identified as D. westringi in central Europe, but Deeleman-Reinhold & Deeleman (1988) demonstrated that D. westringi is in fact restricted to the eastern Mediterranean region. Central European populations belong to D. taurica, which was originally described from Crimea. A drawing labeled D. westringi in Drensky (1938) is perhaps a compilation of a figure of D. taurica from Chyzer & Kulczyński (1897) and a figure of D. lata from Simon (1914) .
Karyotype.-The male karyotype is composed of 11 pairs of autosomes and a single sex chromosome (Fig. 23) . Study of male meiotic plates confirmed that the sex chromosome system is X0.
Habitat.-Dysdera taurica occurs in xerothermic Quercus and Caprinus forests and its fringes.
Phenology.-Similar to that of D. ninnii. Distribution.-This species occurs in the Balkan Peninsula, Turkey, Crimea, and on islands in the Aegean Sea. The northern border of its distribution runs through Romania, north Hungary and south Slovakia, where it occurs only in the warm limestone area of Slovak Karst. A distribution map has been published by Deeleman-Reinhold & Deeleman (1988: 264, map 14) . The maps of D. westringi in Gajdoš et al. (1999: map 220) and in Deltshev et al. (2003: 252, map 20) actually refer to this species.
Dysdera erythrina species-group
Remarks.-This species-group was first recognized by Deeleman-Reinhold (1988) . Two closely related species of this group, D. erythrina and D. lantosquensis, occur in central Europe. A more detailed study on this group is presented by Ř ezáč et al. (unpubl. ms.) . In this contribution, we provide a list of material examined and a diagnosis.
DISCUSSION
Nomenclature.-The name Aranea hombergi Scopoli 1763 was regarded as a senior synonym of D. ninnii or D. dubrovninnii. However without access to the type material it is not possible to ascertain its exact identity. Therefore we suggest that the name Aranea hombergi be regarded as a nomen dubium (sensu International Commission on Zoological Nomenclature 2007). As the name A. hombergi was so far erroneously used for the common species of the genus Harpactea, the oldest synomym of this Harpactea species, Harpactea latreillii (Blackwall, 1832) , should be used henceforward.
Distribution.-Nearly all species of Dysdera are restricted to the Palearctic region. Of the 241 species of Dysdera described so far, only D. crocata occurs outside the Palearctic region. The remaining four species (Platnick 2007) are either synonyms of D. crocata (the Australian D. australiensis and the American D. magna) or are misplaced in the family Dysderidae. Dysdera solers Walckenaer 1837, described from Colombia, possesses apically rounded gnathocoxae (Walckenaer 1837) which are never present in members of Dysdera. Other features mentioned by Walckenaer (1837) (e.g., the body length and orange coloration) possibly correspond to a member of the family Caponiidae. The type material was not found in either the BMNH or MNHN. Dysdera bicolor Tatzanovski 1874, described from French Guyana, is only 2.5 mm long and possesses abdominal scuta (Tatzanovski 1874), which are never present in species of Dysdera, suggesting that it is a representative of the family Oonopidae, subfamily Gamasomorphinae. The type material was not found in either the Museum or Institute of Zoology in Warszawa or in the Museum of Natural History in Krakow. We can conclude that the genus, like all other members of the family, is originally endemic to the Palearctic region.
Patterns of distribution of Dysdera species in central Europe suggest limited migration abilities of these spiders. For example, D. ninnii is absent in the apparently climatically suitable but, by mountain range, isolated area of central Bohemia, Czech Republic. Representatives of the genus Dysdera are characterized by a long life and relatively low fecundity (cf. Cooke 1965) . Thus they belong to K-selected species which do not undergo high-risk dispersal behaviors such as ballooning. Balloon dispersal has never been reported in Dysdera spiders, and they have never been recorded in aerial samples. For example, not a single specimen was captured among 10,000 spider specimens collected in Switzerland (Blandenier & Fü rst 1998) . A single ballooning dysderid recorded in Blandenier & Fü rst (1998) turned out to be juvenile of Harpactea (Ř ezáč, unpublished). Nevertheless, Dysdera species are prone to passive accidental transport with human material due to their tendency to attach silken retreats to large objects lying on the ground. Chance dispersal by such transport is frequent among species with affinities for synanthropic habitats. The most extensive expansion of this type has been performed by D. crocata. Based on the distribution of its sister species, the autochthonous area of D. crocata is probably in the southern part of the Mediterranean, perhaps in northern Africa. Due to its adaptations to arid environments, it is able to survive a transport in dry conditions and to colonize relatively arid synanthropic habitats. Similar, yet less extensive, expansions to synanthropic habitats have also been recorded for several other species, namely D. aculeata, D. lata, D. spinicrus, D. westringi (Deeleman-Reinhold & Deeleman 1988), D. kollari (Gasparo 2004) , and D. erythrina (a single occurrence in Slovakia). Further expansions of these species can be expected in the future.
A special preadaptation for migration is parthenogenesis within D. hungarica. As each adult specimen can produce eggs, thelytokous reproduction is twice as fast as bisexual reproduction where half of the population is males. Moreover, new localities can be colonized more quickly as a single individual can give rise to a new clone (Suomalainen et al. 1987) . Recent expansion of parthenogenetic clones is documented in isolated locations with anthropic habitats on the western edge of the distribution of D. hungarica (e.g., a commercial orchard in Prague).
Habitat requirements.-In central Europe, Dysdera species are characteristic of warm areas, where they occur mainly in xerothermic forests on bedrocks rich in minerals. This type of biotope seems to be common for the majority of Dysdera species even in the Mediterranean area, i.e., the speciation center of the genus (see Deeleman-Reinhold & Deeleman 1988) . In contrast to the majority of species of other central European dysderid genera, Harpactea and Dasumia Thorell 1875, Dysdera species usually avoid distinctly dry microhabitats in forests. Central European Dysdera species also occur in semi-synanthropic habitats, e.g., in the vicinity of ruins overgrown by woody plants. We suggest that an affinity for human buildings and their surrounds may be the result of rich calcium in the building materials, allowing the proliferation of woodlice, the principal prey of Dysdera (Cooke 1965) .
In areas frequented by D. ninnii, the closely related species D. dubrovninnii is concentrated in non-forest habitats which are unusual for Dysdera species. Although this hypothesis is untested, we suggest that this could be a consequence of competition between these two species. A similar phenomenon was recorded from the sympatric area of D. erythrina and D. crocata in England (Cooke 1967) .
Unusual ecological plasticity was observed in parthenogenetic clones of D. hungarica. These clones were found even in anomalous nonforest habitats such as wetlands with Phragmites australis, salt marshes, wet meadows, or vineyards. Thelytoky may enable the clones to survive even in suboptimal habitats, which are, however, not suitable to harbour the high abundance necessary for sexual reproduction.
Karyotype evolution.-The genus Dysdera exhibits the highest variation in chromosome number of all spider genera thus far studied (Král, unpublished data) . Male diploid number ranges from 9 (D. crocata; Díaz & Sáez 1966; this study) to 40 (D. longirostris, this study). Such enormous variation, as well as an absence of karyotype data from other genera of the family, renders it difficult to determine the ancestral karyotype of the genus Dysdera. However, due to the fact that even closely related species differ in chromosome number (D. ninnii-D. dubrovninnii, D. hungarica-D. adriatica-D. longirostris, this study; D. erythrina-D. lantosquensis) (Ř ezáč et al. unpubl. ms.), karyotype appears to be a useful character for the taxonomy of the genus. The high variation in chromosome numbers may be related to the holocentric structure of the chromosomes. Holocentric chromosomes exhibit kinetochore along the major part of their length. Therefore, products of chromosome fissions (fragments) or fusions (fused chromosomes) often segregate regularly to the poles during division and are then more easily tolerated than in organisms with more common monocentric chromosomes (Jacobs 2004) . The structure of meiotic trivalent found in D. adriatica suggests that the specimen studied was heterozygous for chromosome fusion or fission. This finding supports our hypothesis about the frequent occurrence of these rearrangements in karyotype evolution in the genus Dysdera. Concerning sex chromosomes, we confirmed a sex chromosome system of X0 in D. crocata previously found by Díaz & Sáez (1966) , Benavente & Wettstein (1980) , Benavente (1982) and Rodríguez Gil et al. (2002) . In contrast to the considerable variability in chromosome numbers, most Dysdera species exhibit an X0 sex chromosome system with the X chromosome being the largest chromosome. However, even number of chromosomes in male mitoses of D. longirostris indicates another sex chromosome system than X0. The absence of meiotic plates made impossible determination of sex chromosome system in this species.
In D. crocata, we also detected interpopulation polymorphism in chromosome number. Males from various populations possessed four (2n 5 9), five (2n 5 11) or even six (2n 5 13) pairs of autosomes. A similar range of variation in chromosome numbers also has been described in South American populations of D.
crocata. Nine chromosomes were recorded in the population called D. magna from Uruguay (Díaz & Sá ez 1966) and 11 chromosomes in the population from Argentina (Rodríguez Gil et al. 2002) . We suggest the ancestral male karyotype of D. crocata probably contained 13 chromosomes as this chromosome number was also found in the related species D. gammarae from the Iberian Peninsula (Král, unpublished) . The considerable chromosome polymorphism found in D. crocata indicates differentiation of this species into chromosomal races or even the existence of cryptic species.
